Obsessiveecompulsive disorder (OCD) and generalized anxiety disorder (GAD) are both defined by excessive negatively-valenced cognitions. Although obsessional thoughts are considered essential to OCD and perseverative worry is considered essential to GAD, these excessive cognitions have been found to co-occur in both disorders. Accordingly, a common diathesis may influence the emergence of excessive thoughts in both disorders. The present study examined deficits in attentional control as a cognitive vulnerability that may contribute to both obsessional thought and perseverative worry. Patients with OCD (n ¼ 30), GAD (n ¼ 29), and non-clinical controls (NCC; n ¼ 29) completed measures of obsessional thoughts, perseverative worry, and attentional control. Deficits in self-reported attentional control were found in both OCD and GAD relative to the NCC. However, attentional control was only related to excessive cognition in the GAD patient group, where deficits were associated with increased perseverative worry. Mediational modeling suggested that trait anxiety mediated the relationship between attentional control and perseverative worry in GAD. Implications of these findings for conceptualizing the role of attentional control in the genesis of excessive cognitions in OCD and GAD are discussed.
worry often co-occur in clinical and non-clinical samples (Brown et al., 1993; Clark & Claybourn, 1997) . Indeed, self-report measures of obsessional thoughts and perseverative worry have been found to share a considerably degree of variance (Burns et al., 1996; Freeston et al., 1994; Zinbarg & Barlow, 1996) .
Rumination is yet another form of excessive cognition that has been implicated in OCD and GAD. Rumination involves passive, repetitive dwelling on one's distress, as well as its causes and consequences (Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008) . By keeping individuals fixated on their problems, rumination is believed to maintain or worsen negative affect and prevent active coping strategies that could alleviate distress. Rumination has been investigated mostly in the context of depression (e.g., NolenHoeksema, 1991) ; however, increased rumination has also been observed in OCD (Fineberg, Fourie, Gale, & Sivakumaran, 2005) and GAD (Rector, Antony, Laposa, Kocovski, & Swinson, 2008) , and may partially explain comorbid depression frequently found in these disorders. In addition, self-report measures of rumination have been found to share a considerable degree of variance with measures of worry (Fresco, Frankel, Mennin, Turk, & Heimberg, 2002; Muris, Roelofs, Rassin, Franken, & Mayer, 2005) , and symptoms of OCD (Grisham & Williams, 2009) .
The association between obsessional thoughts commonly observed in OCD, perseverative worry that is characteristic of GAD, and rumination that is associated with both disorders may suggest that these cognitive symptoms derive from a common underlying mechanism. Alternatively, these cognitive processes may only share phenomenology; while obsessions, worries, and ruminations may all be described as unpleasant, they may arise from unrelated processes. An intermediate viewpoint argues that while obsessional thoughts, perseverative worry, and rumination are all distinct in terms of content and form, they are all exacerbated by a common cognitive vulnerability. One such cognitive vulnerability may be deficits in attentional control (Derryberry & Reed, 2002) . Attentional control refers to one's top-down command over different components of attention, and is necessary for the flexible regulation of cognitive resources. Attentional control has two dimensions, corresponding to the components of attention that may be brought under voluntary control. Attentional Focus encompasses one's ability to maintain attentional engagement in the face of distraction, while Attentional Shifting encompasses one's ability to execute attentional disengagement, in order to shift attention away from a distraction or toward a new task. Reliable individual differences arise on measures of attentional control, and as such attentional control may be conceptualized as a trait capturing the control of information processing (Derryberry & Reed, 2002) .
Diminished attentional control may confer risk for perseverative worry, obsessional thoughts, and rumination by undermining one's ability to manage attentional resources toward the prevention of "unwanted negative thoughts" (Brown et al., 1993; Levens, Muhtadie, & Gotlib, 2009 ). Excessive negatively-valenced cognition may be facilitated by deficits in attentional focus, which would allow unwanted thoughts to gain entry into working memory despite suppression attempts (Rosen & Engle, 1998) . The inability to disengage attention from obsessional thoughts, perseverative worries, and rumination post-intrusion may be exacerbated by weakened attentional shifting. Thus, deficits in attentional control could account for the intrusion of obsessional thoughts, perseverative worries, and rumination as well as difficulty coping with these excessive cognitions. Although no studies have directly investigated the relationship between excessive cognitions in OCD and GAD, and attentional control, indirect evidence supports the proposed associations. For example, deficits in "cognitive control," a construct similarly defined by control over attention and susceptibility to distraction, have been found in patients with OCD (Barrett & Healy, 2003) and GAD (Jazbec, McClure, Hardin, Pine, & Ernst, 2005) .
If attentional control deficits indeed contribute to symptoms of OCD or GAD, the treatment implications may be significant, as attentional control shows considerable plasticity and may be a potential treatment target (Posner & Rothbart, 2007) . Both meditation and computer-based training procedures have shown initial success in augmenting attentional control (Tang & Posner, 2009 ). In addition, procedures that train attention away from threat have been shown to reduce symptoms of anxiety disorders (Hakamata et al., 2010) , and there is some evidence that these procedures work in part by augmenting attentional control (Browning, Holmes, Murphy, Goodwin, & Harmer, 2010; Klumpp & Amir, 2010) .
The present study sought to directly examine the relationship between excessive negatively-valenced cognitions in OCD and GAD and components of self-reported attentional control. It was predicted that individuals with OCD and GAD would show comparable attentional control deficits relative to controls, and that within each disorder, deficits in attentional control would be most highly correlated with the primary excessive cognition, such that in OCD, attentional control would be correlated most highly with obsessional thoughts, whereas in GAD, attentional control would be most highly correlated with perseverative worry. Attentional control was predicted to show weaker correlations with rumination, compared to obsessional thoughts or perseverative worry, in OCD and GAD, respectively. Lastly, trait anxiety was assessed in order to gain further insight into the nature of relations between attentional control and excessive cognitions in GAD. Trait anxiety has been found to be associated with self-report (Derryberry & Reed, 2002) , behavioral (Pacheco-Unguetti, Acosta, Callejas, & Lupianez, 2010) , and neural (Bishop, 2009 ) measures of attentional control, and is also strongly correlated with measures of perseverative worry (e.g., Davey, 1994) , but not obsessional thoughts (Lee & Telch, 2005) . Accordingly, mediational modeling of the relations between attentional control, trait anxiety, and perseverative worry was conducted to explore the relations between these constructs in GAD. Goodman et al., 1989 ) was administered to determine if symptoms were currently at moderate levels or higher (!16) for OCD participants. The Structured Clinical Interview for the DSM-IV (SCID-I; First, Spitzer, Gibbon, & Williams, 2002 ) was administered to determine diagnoses for all participants. Exclusionary criteria for all groups were a diagnosis of bipolar disorder, substance abuse, attention deficit hyperactivity disorder, pervasive developmental disorders, mental retardation, or current or past central nervous system diseases. The clinical groups were nonoverlapping (i.e., OCD participants could not have a current diagnosis or history of GAD and vice versa). SCIDs were conducted by a graduate-level clinician and phone screening was conducted by a research assistant; both were trained and supervised by a licensed clinical psychologist. All participants provided informed consent and the study was approved by the Vanderbilt Institutional Review Board.
Method

Participants
Measures SCID-I, research version, patient edition (First et al., 2002) The SCID-I is a semi-structured clinical interview used to diagnosis mental disorders as delineated in the DSM-IV. Inter-rater and testeretest reliability estimates for the SCID-I vary, but have generally been found to be in the fair to good range (e.g., Lobbestael, Leurgans, & Arntz, 2011).
Generalized Anxiety Disorders Questionnaire 4th Edition (GADQ-IV; Newman et al., 2002)
The GADQ-IV is a 9-item self-report measure intended for use as an initial screen in the diagnosis of Generalized Anxiety Disorder (GAD) based on the DSM-IV criteria. The GADQ-IV has been found to have acceptable testeretest reliability and convergent and discriminant validity, as well as clinical validity in predicting DSM-IV diagnosis of GAD (Newman et al., 2002) . During phone screenings, the GAD-IV items were read to patients, without additional questions besides those for clarification.
Yale-Brown ObsessiveeCompulsive Scale (Y-BOCS; Goodman et al., 1989) The Y-BOCS is a semi-structured interview used to assess OCD symptom subtype and symptom severity. A 10-item self-report measure derived from the semi-structured clinical interview measures the following five parameters of obsessions (items 1e5) and compulsive rituals (items 6e10): (a) time occupied/frequency, (b) interference, (c) distress, (d) resistance, and (e) perceived control. Each item is rated on a five-point Likert Scale from 0 (no symptoms) to 4 (severe symptoms). The Y-BOCS has been found to have satisfactory reliability and validity (Goodman et al., 1989) .
Attentional Control Scale (ACS; Derryberry & Reed, 2002) The ACS is a 20-item self-report questionnaire that assesses control of attention across two domains; focusing, the ability to maintain attention on a given task, and shifting, the ability to reallocate attention to a new task or to engage attention on multiple tasks. Each item is rated on a 4-point Likert scale from "1" (almost never) to "4" (always) with higher scores indicative of better attentional control. The ACS total score had adequate internal consistency (a ¼ .86), as did the focus and shifting subscales (a ¼ .82 and a ¼ .75, respectively), in the present sample. It is important to note that the ACS does not contain questions related to emotionally-valenced situations, and as such attempts to capture a general information processing trait uncontaminated by reactions to emotional stimuli or cognitions.
ObsessiveeCompulsive Inventory e Revised (OCI-R; Foa et al., 2002) The OCI-R is an 18-item questionnaire of OCD symptoms experienced in the past month rated on a 5-point Likert scale, "0 ¼ not at all" up to "4 ¼ very much." The OCI-R has six dimensional subscales, of which only the Obsessing subscale was relevant to the present study. The Obsessing subscale of the OCI-R had adequate internal consistency (a ¼ .88) in the present sample.
Penn State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger, & Borkovec, 1990) The PSWQ assesses a person's overall tendency to experience worry with 16 self-report items rated on a 5-point Likert scale that ranges from "1 ¼ not typical of me" to "5 ¼ very typical of me." PSWQ had excellent internal consistency (a ¼ .95) in the present sample.
Rumination-Reflection Questionnaire (RRQ; Trapnell & Campbell, 1999) The RRQ is a 24-item measure of self-attentiveness composed of two 12-item subscales that parse neurotic self-attentiveness (rumination) and intellectual self-attentiveness (reflection). Items are rated on a 5-point Likert scale ranging from "1 ¼ strongly disagree" to "5 ¼ strongly agree." Only the Rumination subscale was relevant to the present study. The RRQ Rumination subscale had excellent internal consistency (a ¼ .95) in the present sample.
The State Trait Anxiety InventorydTrait Version, Form Y (STAI-T; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983) The STAI-T is a 20-item scale that measures the enduring or chronic experience of anxiety. The STAI-T had excellent internal consistency (a ¼ .94) in the present sample.
Procedure
Participants provided informed consent and were administered the SCID-I (preceded by the Y-BOCS for OCD participants). Subsequently, participants were seated at a computer where they completed the self-report questionnaires. Participants were debriefed regarding the nature of the research and provided financial compensation following completion of the study.
Results
Group differences in attention control and excessive cognitions
One-Way Analysis of Variance (ANOVA) revealed a main effect of group for the ACS Focus subscale [F (2, 85) ¼ 14.51, p < .001] and the ACS Shift subscale [F (2, 85) ¼ 13.26, p < .001]. As predicted, followup Tukey's HSD tests revealed that compared to the control group, the OCD and GAD groups reported greater deficits in attentional focus and shifting (ps < .001). The two patient groups did not differ from each other in the severity of these deficits (p > .10).
One-Way ANOVAs also revealed a main effect of group for the OCI-R Obsessing subscale [F (2, 85 Follow-up Tukey's HSD tests revealed that compared to the control group, the OCD and GAD groups reported more obsessional thoughts, perseverative worry, and rumination (ps < .001). Although the OCD group reported significantly more obsessional thoughts than the GAD group (p < .001), the two groups did not differ from each other in perseverative worry or rumination (ps > .10). Means and standard deviations for all measures are provided in Table 1 .
Association between cognitions and attention control
Correlations between cognitive symptom measures and components of attentional control were examined within each group Table 2 . Using the Bonferroni correction procedure for multiple comparisons, the familywise Type 1 error rate was set to .05 for each ACS subscale in each group. In the GAD group, both attentional focus and attentional shifting were specifically correlated with perseverative worry (Focus: r ¼ À.54, p < .01; Shift: r ¼ À.48, p < .01), in line with predictions. However, in the OCD group, the predicted correlations between deficits in components of attentional control and obsessional thoughts were not found; in patients with OCD, there were no significant correlations between components of attentional control and any type of excessive cognition(ps > .017). In the NCC group, the only significant correlation was between attentional focus and rumination (r ¼ À.56, p < .01).
Trait anxiety as a mediator in GAD
Prior research suggests that the presence of trait anxiety may largely account for levels of worry and its maladaptive consequences (Mathews, 1990; Olatunji, Schottenbauer, Rodriguez, Glass, & Arnkoff, 2007) . Accordingly, trait anxiety was examined as a mediator of the relationship between attentional control and perseverative worry in GAD, based on the recommendations of Baron and Kenny (1986) . For this mediational analysis (depicted in Fig. 1 ), attentional control was assessed using the ACS total score. Evidence of mediation requires the following conditions to be present: (a) a significant relationship between trait anxiety and attentional control (r ¼ À.57. p < .01), (b) a significant association between perseverative worry and attentional control (r ¼ À.56. p < .01), (c) a significant relationship between trait anxiety and perseverative worry (r ¼ .67. p < .01), and (d) the statistically significant relationship between perseverative worry and attentional control diminishes or disappears when trait anxiety is controlled. Pearson correlation coefficients indicated that conditions (a), (b), and (c) above were met. Condition (d), the critical test of mediation, was investigated by examining the magnitude of the relationship between attentional control and perseverative worry after controlling for trait anxiety. A two-step regression equation was estimated predicting perseverative worry with attentional control entered in the first step and trait anxiety in the second step as predictors. The key comparison involved the change in standardized regression coefficients for attentional control from step 1 (total effect) to step 2 (direct effect controlling for trait anxiety). The highly significant (p < .01) relationship between attentional control and perseverative worry became non-significant (p > .10) after controlling for trait anxiety. Moreover, trait anxiety emerged as a significant, unique predictor of perseverative worry. Thus, all a priori conditions were met, indicating that trait anxiety mediated the relationship between attentional control and perseverative worry. The significance of this mediated effect was statistically tested via the Sobel (1982) procedure, and the results of this test suggest that the effect of attentional control on perseverative worry is transmitted via trait anxiety (Sobel test of the significance of the indirect path: z ¼ 2.31, p < .05). Complete results of these analyses are provided in Table 3. 1
Discussion
Efforts to delineate the nature of GAD and OCD have had difficulty accounting for the co-occurrence and phenomenological overlap between perseverative worry and obsessional thoughts. The present study sought to further delineate excessive cognitions in these disorders by examining their differential relations to a possible cognitive diathesis: deficits in attentional control. In terms of the diagnostic specificity of excessive cognitions, the present findings were only partially consistent with previous studies. Whereas patients with OCD reported more obsessional thoughts than patients with OCD, patients with GAD did not report more perseverative worry than patients with OCD. Previous studies have found that worry, in addition to obsessional thoughts, provided significant differentiation between these patient groups (Brown et al., 1992 (Brown et al., , 1993 ), yet it has also been found that obsessional thoughts discriminate between these groups better than perseverative worry, in line with the present findings (Brown et al., 2003) .
Although patients with GAD and OCD were not distinguished by levels of perseverative worry, they were distinguished by relations between perseverative worry and attentional control. The present study found evidence of diminished attentional control in patients with GAD and OCD compared to controls, suggesting that both disorders indeed involve deficits in executive control of attention; however, only in patients with GAD were attentional control deficits associated with perseverative worry. As predicted, deficits in both focusing and shifting attention were specifically associated with increased perseverative worry in GAD. In contrast, attentional control deficits were not associated with increased obsessional thoughts or perseverative worry in OCD patients. Although patients with OCD and GAD showed elevated levels of rumination compared to the NCC group, consistent with prior research (Fresco et al., 2002; Grisham & Williams, 2009) 
rumination was not associated
Table 3
Reductions in standardized regression coefficients for attentional control in the prediction of worry after controlling for trait anxiety in patients with GAD.
Steps in regression Values
Step 1 with attentional control in either patients with OCD or GAD, suggesting that elevated levels of rumination in these disorders may not be a function of diminished attentional control. One possibility is that elevated levels of rumination in OCD and GAD, as observed in the present study relative to NCC participants, may be the result of comorbid depression or negative affect, as opposed to a general cognitive diathesis. The association between deficits in attentional control and perseverative worry observed in the GAD group is consistent with a growing body of research implicating attentional control in anxiety disorders. Deficits in attentional control observed in selfreport (Moriya & Tanno, 2008) , behavioral (Pacheco-Unguetti et al., 2010), and neural (Telzer et al., 2008) responding have been linked to anxiety disorder symptoms. Research on attention modification in anxiety disorders suggests that this association could reflect a causal influence of attentional control on symptoms of anxiety. In particular, Browning et al. (2010) found that training attention away from threat, which has been found to reduce symptoms of GAD (Amir, Beard, Burns, & Bomyea, 2009 ), appeared to occur through alterations in brain regions underlying attentional control (e.g., lateral prefrontal cortex; Bishop, Duncan, Brett, & Lawrence, 2004) . While no studies have experimentally examined the causal relations between attentional control and perseverative worry per se, attention retraining has also been shown to reduce symptoms of anxiety in individuals with clinical levels of perseverative worry (Hazen, Vasey, & Schmidt, 2009) .
Although there is evidence suggesting that attentional control influences anxiety-related processes related to worry, another possibility is that perseverative worry instead causes deficits in attentional control. In light of evidence that attentional control is contingent upon working memory capacity (Barrett, Tugade, & Engle, 2004) , one possibility is that perseverative worry impairs attentional control through the costs of maintaining apprehensive content in working memory. Indeed, the deleterious effects of worry on attention and working memory capacity have been stressed in prominent accounts of anxiety (e.g., processing theory; Eysenck & Calvo, 1992) .
Alternatively, there may be no direct relation between attentional control and worry in GAD; instead, the relation observed in the present study may be mediated by a third variable. Specifically, trait anxiety has been found to be associated with both deficits in attentional control (e.g., Bishop, 2009) and perseverative worry (e.g., Eysenck & Van Berkum, 1992) . Indeed, mediational modeling of the relations between attentional control, perseverative worry, and trait anxiety suggested that diminished attentional control is associated with increased perseverative worry in GAD through the mediation of trait anxiety. The effect of attentional control on trait anxiety may be understood in the context of theory and research suggesting that attentional control is critical to emotion regulation, including the regulation of anxiety (Derryberry & Rothbart, 1988 , Lonigan & Phillips, 2001 . For example, Lonigan and Phillips (2001) propose that deficits in attentional control may undermine disengagement from distressing stimuli and situations, leading to increased frequency and intensity of anxiety. In turn, elevated trait anxiety may increase the use of worry as a means of preparing for threat (Mathews, 1990) : trait anxiety has been linked to a tendency to overestimate the likelihood of harmful outcomes (Tomarken, Mineka, & Cook, 1989) , and individuals with GAD have been found to hold positive beliefs about worry as a coping strategy for dealing with future threats (Borkovec, Hazlett-Stevens, & Diaz, 1999) .
The independence of obsessional thoughts and attentional control in OCD observed in this study may suggest that obsessive thoughts in OCD are not related to the same inhibitory deficits involved in GAD-related worry. Some have suggested that obsessional thoughts derive from dysfunction in habit formation, as individuals with OCD show abnormalities in basal ganglia function that is thought to underlie the development of both routinized cognitive and behavioral patterns (Graybiel & Rauch, 2000) . Indeed, if obsessional thoughts are developed and maintained in the same manner as other habitseethat is, if they become fixed and automated through repetition learningeethen they may not be modulated by attention, both in terms of their generation and their inhibition (Graybiel, 2008) . Perseverative worry, by contrast, is thought to depend upon attention to a given concern (e.g., Mathews, 1990 ) and appears to be modulated by top-down cognitive control (e.g., Nitschke et al., 2009 ). This dynamic has not featured prominently in neurobiological accounts of obsessions (Friedlander & Desrocher, 2006; Graybiel & Rauch, 2000; Wilson, 1998) , which is consistent with the present finding that deficits in attentional control are not related to increased obsessional thought in OCD.
The present findings may have implication for the treatment of GAD and OCD, in light of converging evidence that deficits in attentional control can be directly treated. As Tang and Posner (2009) note, a number of different procedures, ranging from repetitive visuo-spatial tasks to mindfulness exercises, have been shown to strengthen the executive control of attention, and there is evidence that these procedures also reduce symptoms of anxiety and depression (Tang et al., 2007) . Another line of research has focused on training attention specifically in the context of anxiety disorders. These procedures, which ostensibly "reverse" attentional bias toward threat by training attention away from threat, have been found to provide lasting symptom improvement (Hakamata et al., 2010) . Although the mechanisms mediating these effects are still unclear, there is some evidence that augmented attentional control may play a role. For example, Klumpp and Amir (2010) observed that symptom reductions occurred regardless of the direction of training (i.e., toward or away from threat), suggesting that improved attentional control, in addition to the attenuation of a specific bias, may mediate treatment effects.
The present findings suggest that patients with GAD may benefit not only from training attention away from threat (Amir et al., 2009 ), but also from more generalized attention augmentation. Indeed, inhibiting orienting toward threat may be just one context in which augmented attentional control has beneficial effects. As Tang et al. (2007) note, improved attentional control may enhance emotion regulation and thereby reduce anxiety, consistent with the proximal effects of attentional control on trait anxiety observed in the present study. However, generalized attention training may not be as effective in patients with OCD. In the present study, deficits in attentional control were not found to be related to obsessional thoughts, which are believed to be the source of distress in OCD, and in turn, the motivation for impairing compulsive behaviors. Accordingly, augmenting attentional control may not provide leverage toward alleviating distress or functional impairment in OCD. Alternatively, training attention away from a specific obsessional threat may be a more effective means of providing symptom relief in OCD (Najmi & Amir, 2010) . However, not all OCD patients present with a specific obsessional threat that could provide the content for an attentional bias (Summerfeldt & Endler, 1998) .
Although the present study provides novel insight into the relations between attentional control and excessive cognitions in GAD and OCD, several limitations should be considered in interpreting the findings. First, despite the use of mediational modeling, any conclusions regarding the causal relations between attentional control and perseverative worry in GAD are tentative, due to the correlational nature of the study. Examining the effects of an experimental manipulation of attentional control, such as an augmentation procedure (Tang & Posner, 2009 ) or a depletion procedure (e.g., prior use of top-down resources; see Muraven & Baumeister, 2000) on anxiety and perseverative worry in GAD would further elucidate the causal relations between these constructs. Second, a self-report measure of attentional control was used, as opposed to a behavioral measure of actual performance on a task requiring attentional control. Although self-report and behavioral performance measures of attention have shown evidence of convergent validity (Derryberry & Reed, 2002) , the present findings require corroboration with a behavioral measure of attentional control. Future research addressing these limitations may further clarify the role of attention control in the genesis of excessive cognitions in OCD and GAD.
